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via four G-protein-coupled receptors, EP1-EP4. We investigated
role of PGE2 on mitochondrial function and matrix degradation
in chondrocytes.
Methods: Cartilage explants were prepared from OA patients
undergoing joint replacement surgery. In selected experiments
chondrocytes were isolated using collagenase digestion and
cultured in alginate beads. PGE2 receptor (EP1-4) expression
was analyzed by FACS. Mitochondrial function was assessed by
the fluorescent probe JC-1 and ATP generation.
Results: Immunostaining for enzymes COX-1, COX-2, cPGES
and mPGES confirmed the presence of PG biosynthetic path-
way(s) in OA cartilage. All four PGE2 EP receptors were ex-
pressed in both normal and OA cartilage and confirmed in
OA chondrocytes by FACS. However, the EP4 receptor was
upregulated (2-3-fold) in OA compared to normal. Addition of
PGE2 (0.1-10uM) exerted the following deleterious effects on
OA chondrocytes: 1) decreased mitochondrial membrane activ-
ity (fluorescent probe JC-1) and ATP generation 2) inhibition of
proteoglycan synthesis (35S incorporation) by chondrocyte cul-
tures to levels of 75% of control (p<0.01), 3) increased type
II collagen degradation as assessed by C12C ELISA. 4) inhib-
ited expression of aggrecan and type II collagen mRNA and 5)
induced production of pro-MMP-13, IL-6 and IL-8, but inhibited
MMP-1 secretion. The potency of PGE2 effects were compara-
ble to that of IL-1b, and the inhibitory effects of a combination
of IL-1 and PGE2 (10uM) were additive.To examine the effects
of endogenous PGE2 produced in response to IL-1, we per-
formed experiments in the presence or absence of the EP4
antagonist, A23858 or COX-2 selective inhibitor celecoxib. The
addition of IL-1 reduced chondrocyte proteoglycan synthesis to
45% of control values; pretreatment with 10uM A23858 or 2uM
celecoxib, reversed this inhibition to 67% and 65% respectively
of control values (p<0.01). Both A23858 and celecoxib reversed
other catabolic effects of IL-1 (1-4 above), including mitochon-
drial activity, ATP generation and inhibition of PGE2 dependent
production of MMP-13.
Conclusions: PGE2, the predominant eicosanoid produced by
OA chondrocytes, exerts catabolic effects within cartilage. These
deleterious effects are mediated, in part via the EP4 receptor,
which should be considered as a potential target for disease
modifying agents in OA.
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EFFECT OF 4-HYDROXYNONENAL ON INFLAMMATORY
RESPONSES IN HUMAN OSTEOARTHRITIC CARTILAGE
M. Benderdour, F. Vaillancourt, Q. Shi, P. Lavigne, J. Fernandes
University of Montreal, Montreal, PQ, Canada
Purpose: We have recently reported the catabolic role of 4-
hydroxynonenal (HNE), a lipid peroxidation end-product, in os-
teoarthritic (OA) cartilage. In this study, we provide additional
evidence that HNE acts as an inflammatory mediator by eluci-
dating the signaling cascades targeted in OA chondrocytes.
Methods: Levels of prostaglandin E2 (PGE2) and nitric oxide
(NO) levels were measured respectively by specific enzyme im-
munosorbent assay and by the Griess reaction. Expression of
cyclooxygenase-2 (COX-2) and inducible nitric oxide synthase
(iNOS) was evaluated by western blotting and semi-quantitative
reveres transcriptase polymerase chain reaction. COX-2 and
iNOS promoter activity was analyzed in transient transfection
experiments. The formation of the HNE/IKKα adducts was mea-
sured by immunoprecipitation.
Results: HNE induced COX-2 protein and mRNA levels with
accompanying increases in PGE2 production. In contrast, HNE
had no effect on iNOS expression or NO release. However,
HNE strongly inhibited IL-1β-induced iNOS expression or NO
production. Transient transfection experiments revealed that the
ATF/CRE site (-58/-53) is essential for HNE-induced COX-2 pro-
moter activation and indeed HNE induced ATF-2 and CREB-1
phosphorylation as well as ATF/CRE binding activity. Overex-
pression of p38 MAPK enhanced the HNE-induced ATF/CRE
activation, COX-2 synthesis and promoter activity. HNE ab-
rogated IL-1β-induced iNOS expression and promoter activity
mainly through NF-κB site (-5 817/-5 808) via suppression of
IκBα phosphorylation and NF-κB/p65 nuclear translocation. Upon
examination of upstream signaling components, we found that
IKKα was inactivated through HNE/IKKα adduct formation.
Conclusions: Taken together, these findings illustrate the central
role played by HNE in the regulation of COX-2 and iNOS in OA.
The aldehyde induced selectively COX-2 via ATF/CRE activation
and prevented iNOS expression via IKKα inactivation
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ACUTE INTRA-ARTICULAR HAEMARTHROSIS: A REAL
JEOPARDY
B. Fodor
Department of Traumatology and Hand Surgery, Faculty of
Medicine, University of Pécs,Hungary, Pécs, Hungary
Purpose: Flow cytometric analysis of leukocytes derived from
intra-articular effusions of patients with acute knee injury re-
vealed enhanced expressions of inflammation associated cell
surface antigens.
These results draw the attention to the general cytokine overload
in consequence of a notable leukocyte activation, which affects
the whole intra-articular environment. Thus our study aims to
assess the cytokine compound of intra-articular effusion derived
from acute haemarthrotic patients in order to estimate the their
effects on the joint.
Methods: Paired samples of peripheral blood and knee joint
effusions were obtained from 40 patients, all males and ranging
from 15 to 45 (mean 30) years in age, following 15±10 hours
after the sport injury. Flow cytometric measurements of IL-1,
IL-6, IL-8, IL-10, IL-12 and TNF-alpha levels were performed on
the samples and the results were compared statistically.
Results: Significantly increased levels of IL-1 (effusion
1770,10±320,70 pg/ml; venous blood: 140,65±35,60 pg/ml;), IL-
6 (effusion 8180,45±677,65 pg/ml; venous blood: 370,42±81,84
pg/ml;), IL-8 (effusion 2081,24±443,1 pg/ml; venous blood:
90,2±22,3 pg/ml;), IL-12 (effusion 35,22±6,74 pg/ml; venous
blood: 24,6±6,5 pg/ml) and TNF-alpha (effusion 13,22±2,83
pg/ml; venous blood: 7,88±1,5 pg/ml) in samples derived from
injured knees, whereas IL-10 (effusion 51,12±11,19 pg/ml; ve-
nous blood: 43,24±11,12) showed only discrete, non significant
elevation.
Conclusions: The highly elevated cytokine levels measured
during our recent clinical investigations provide further evidence
for a robust inflammation in case of acute haemarthrosis. Since
the concentrations of such agents are comparable to the cytokine
levels measured in different clinical cases of inflammation.
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EXPRESSION PATTERNS OF NOTCH RECEPTORS,
THEIR LIGANDS AND HES5 IN HUMAN ARTICULAR
CARTILAGE
C. Brantsing, C. Karlsson, A. Lindahl
Biomedicine, Molecular Cellbiology, Gothenburg, Sweden
Purpose: Notch family proteins are transmembrane receptors
that control cell fate and proliferation. Osteoarthritis (OA) is char-
acterized by activation and abnormal proliferation/differentiation
of chondrocytes. We therefore examined the expression markers
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for the Notch signalling pathway in OA cartilage biopsies using
real-time PCR and immunohistochemistry.
Methods: The expression of Notch1, Jagged1, and HES5 in
cartilage biopsies from healthy cartilage (n=3) and OA cartilage
(n=10) were studied using immunohistochemistry and real-time
PCR. The severity of the OA was determined using Mankin
Score.
Results: Notch1, Jagged1, and the downstream transcription
factor HES5 were abundantly expressed in OA cartilage com-
pared to healthy cartilage. In healthy cartilage, these proteins
were expressed in cells localized in the surface zone while in
OA cartilage, these proteins were expressed in both the surface
layer and in deeper areas of the cartilage. A decrease in gene
expression of Notch1 was detected in biopsies with severe OA
compared to healthy cartilage. HES5 and Jagged1 were down-
regulated in both moderate and severe OA compared to healthy
cartilage.
Conclusions: Although Notch1, Jagged1 and HES5 proteins
were more abundantly expressed in OA biopsies then in the
healthy biopsies, no significant correlation to Mankin Score could
be detected. The cloning and de-differentiation seen in OA car-
tilage might be a result of the increased expression of Notch
markers. Our data showed a clear difference in regulation of
Notch markers in OA; with a maintained protein expression de-
spite decreased mRNA levels. This indicates a differential and
most likely post-translational modification of the proteins. The
results obtained can also be explained by a decreased turnover
of Notch proteins in OA cartilage or by negative feedback where
a high protein expression results in decreased transcription of
the gene.
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NOX 4: THE ESSENTIAL LINK BETWEEN IL1-BETA
-REACTIVE OXYGEN SPECIES AND MATRIX
PROTEOLYSIS IN OSTEOARTHRITIS
L. Grange1, M. Nguyen2, B. Lardy2, M. Derouazi2,
Y. Campion2, C. Trocme2, P. Gaudin1, R. Juvin3, F. Morel2
1GREPI EA 2938 UJF, Lab Enzymology/DBPC, and
Rheumatology Department, Universitary Hospital A. Michallon,
Grenoble, France, 2GREPI EA 2938 UJF, Lab
Enzymology/DBPC, Universitary Hospital A. Michallon,
Grenoble, France, 3Rheumatology Department, Universitary
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Purpose: Osteoarthritis (OA), the commonest form of arthritis
and a major cause of morbidity, is characterized by progres-
sive degeneration of the articular cartilage. Along with increased
production and activation of degradative enzymes, altered syn-
thesis of cartilage matrix molecules and cytokine like IL-1 beta
by resident chondrocytes is believed to play a central role in
this pathological process. Reactive Oxygen Species (ROS) are
regulators of redox-sensitive cell-signaling pathways. In OA, hu-
man interleukin-1β is implicated in cartilage destruction through
an ROS dependent matrix metalloproteinase production.Recent
studies indicate that NAD(P)H oxidases play a major role in ROS
production in many non-phagocytic cells
Methods: To determine the molecular source of ROS production
in the human IL-1β (hIL-1β)-sensitive chondrocyte immortalized
cell line C-20/A4, we constructed transfected cells that overex-
press NAD(P)H oxidases.
Results: Firstly, RT-PCR analysis showed that the C-20/A4 cell
line expressed Nox2, Nox4, p22phox and p67phox, but not p47phox.
It was found that ROS production by C-20/A4 chondrocytes does
not depend on PMA and ionomycin activation. This indicates that
Nox2 was not involved in the production of ROS. In C-20/A4
cells which overexpress Nox4, hIL-1β stimulated ROS production
three times more than the normal production of C-20/A4 cells.
Moreover, there was a fourfold increase in the production of col-
lagenase (MMP-1) by chondrocytes which overexpress Nox4. In-
terestingly, MMP-1 production in cells, which overexpress Nox2,
was not sensitive to hIL-1β.
Conclusions: Our data suggest that under hIL-1β stimulation, C-
20/A4 chondrocytes produce MMP-1 through a Nox4-mediated,
ROS dependent pathway.
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2-DIMENSIONAL ELECTROPHORESIS PROTEOMIC
ANALYSIS FOR THE IDENTIFICATION OF HUMAN
NORMAL CHONDROCYTE PROTEOME STIMULATED BY
TUMOR NECROSIS FACTOR-α AND INTERLEUKIN-1β
M.J. López-Armada, B. Cillero-Pastor, C. Ruiz-Romero,
M. Lires-Deán, B. Caramés, B. Lema, F.J. Blanco
Osteoarticular and Aging Research Laboratory. Biomedical
Research Center, C.H.U. Juan Canalejo, La Coruña, Spain
Purpose: The present studies were developed to determine the
proteome of human normal condrocyte stimulated by IL-1β and
TNF-α, and to look for differences in protein expression patterns
between these two cytokines.
Methods: Human normal chondrocytes were isolated from car-
tilage obtained from autopsies without history of joint disease.
Chondrocytes were incubated for 48 hours in basal conditions,
with IL-1β (5 ng/ml) or TNF-α (10 ng/ml), and cellular protein ex-
tracts were obtained. A pool of four patients in each condition, by
duplicate, was made and resolved by 2-DE. Protein spots were
visualized by Sypro stain and qualitative and quantitative analysis
were made with PD-QUEST software. After that, protein spots
were identified by mass spectrometry using MALDI-TOF/TOF
technology.
Results: Our results showed that the number of protein differ-
ences induced by IL-1β is bigger than the induced by TNF-α,
demonstrating a major effect of IL-1β than TNF-α. Several spots
modulated by these two cytokines, were not present in basal
conditions (29 by IL-1β and 11 by TNF-α). By the same way, 3
and 2 spots disappeared after treatment with IL-1β and TNF-α,
respectively, in relation to basal conditions. Finally, 21 spots were
present in IL-1β cell extracts and not in TNF-α extracts, and 5
were present in TNF-α and not in IL-1β extracts. In relation to
quantitative differences, the level of expression of 21 and 13
spots were modified with IL-1β and TNF-α, respectively, in rela-
tion to basal conditions. We found 13 proteins differently modified
between the two cytokines. The identified proteins were known
to be involved in different cellular functions, including stress re-
sponses, degradation pathways and glycolisys. An example of
these differently modified proteins, is proteasome activator sub-
unit 2 (PSME2) that is 2.16 fold more expressed in TNF-α than in
control. Also, triose phosphate isomerase (TPIS) and superoxide
dismutase (SOD) increased 2.50 and 2.24 fold respectively, by
the action of IL-1β. TPIS was also expressed 2 fold in IL-1β
treated cells compared with TNF-α. Other proteins such ACSL4
(implicated in the activation of long chain fatty acids) and NAMPT
(a member of the NAD biosynthesis) are expressed only by the
action of IL-1β. PSME2 didn’t have been identified before as a
protein modulated by IL-1 β.
Conclusions: Our studies indicate that the cytokines, IL-1β
and TNF-α, have a different pattern of expression of several
proteins in human normal chondrocytes in culture. Some of these
proteins play a role in stress responses, degradation pathways
or glycolisys.
